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1
IN-VEHICLE LOAD CONTROL SYSTEM

CROSS REFERENCE TO RELATED
APPLICATIONS

This application 1s based upon and claims the benefit of
priority of Japanese Patent Application No. 2013-154904
filed on Jul. 25, 2013, the contents of which are incorporated
herein by reference 1n 1ts entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an in-vehicle load control
system, and more particularly, to a system for controlling a
load (e.g., a load such as a stop lamp) mounted on a vehicle.

2. Description of the Related Art

In a vehicle, various types of loads are provided, which can
be controlled by signals from a switch and a sensor. Loads,
¢.g., lamps such as a stop lamp (brake lamp), a headlamp and
a tail lamp, various motors, a solenoid, and a heater are
located dispersedly 1n various locations on a vehicle. Various
switches and sensors for outputting signals to operate those
loads are also located dispersedly in various locations on the
vehicle.

In a vehicle, loads placed at various locations on the vehicle
are connected to one another using wire harnesses, so that
cach of the loads can be controlled by signals from a switch,
a sensor, and so on. The wire harness 1s configured by bun-
dling a lot of wires such as electric wires.

Further, generally, the wire harness 1s configured so that the
turning-on/oil of a single load can be operated by a signal
from a single switch or sensor. Accordingly, 1f the numbers of
switches and loads to be mounted on a vehicle are increased,
it 1s necessary to transmit each of signals through the wire
harness. Thus, the number of wires configuring a wire harness
1s vast.

Moreover, e.g., 1f a switch 1s placed at a front portion of a
vehicle, whereas a load to be controlled 1s placed at a rear
portion thereotf, a signal should be transferred over a rela-
tively long distance. Accordingly, the overall length of a wire
harness 1s long, and the weight thereof 1increases.

Thus, 1 order to reduce the number and the weight of
clectric wires configuring a wire hamess, as disclosed 1n
JP-A-9-226451, 1t 1s conducted to transmit a signal from a
switch or the like by multiplex communication. JP-A-9-
226451 also discloses that a backup signal line 1s provided 1in
addition to a multiplex communication channel such that
even 1f a malfunction or a trouble occurs 1n a signal multiplex
communication system, a load can be controlled by a signal
from a manual switch.

Moreover, JP-A-2000-16174 discloses a technique for
driving, when the breaking of a lamp 1s detected, an alternate
lamp as a backup 1n the case of braking an important lamp
such as a turn signal lamp or a stop lamp.

Incidentally, the term “multiplex communication” means
“transmuitting plural types of signals or information using a
single signal line”.

SUMMARY OF THE INVENTION

It 1s desirable to employ, e.g., the techniques disclosed in
JP-A-9-226451 and JP-A-2000-16174 to provide a control
system for an important lamp, such as a turn signal lamp and
a stop lamp, with a backup function such that each important
lamp 1s surely turned on, if necessary even when a malfunc-
tion or a trouble occurs.
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Incidentally, 1t 1s considered that a control system for a load
ol special importance does not utilize a multiplex communi-
cation channel but utilizes only a backup channel to transmut
a signal. However, e.g., each stop lamp of a recent vehicle
cannot implement necessary functions using only a backup
channel, because the functions of a switch are diversified.

For example, one of the recent stop lamps has a special
function of automatically causing, when braking suddenly, all
stop lamps to blink to alert a following vehicle thereby to
reduce the possibility of being rear-ended. In order to imple-
ment such a function, 1t 1s necessary to perform special pro-
cessing for monitoring the state of a switch linked with the
pressed state of a brake pedal (e.g., monitoring a turn-on/oif
speed) or to 1dentily whether a special condition 1s met. Thus,
an electronic control unit (ECU) should be used to process a
signal from the switch. Accordingly, the multiplex commu-
nication channel 1s needed 1n addition to the backup channel.

On the other hand, an 1n-vehicle load control system having,
both of the above multiplex channel and the above backup
channel has the following problems.

That 1s, 1t 1s necessary that the in-vehicle control system 1s
provided with each of an input-side electronic control unit
which monitors signals from the switch and sends a result of
monitoring via the multiplex communication channel, and an
output-side electronic control unit which controls loads such
as a stop lamp based on a signal recerved from the multiplex
communication channel. It 1s desirable that the electronic
control units are always 1n a condition 1n which signal moni-
toring and data communication can be performed. Thus, even
when an electric-generator on a vehicle does not operate, the
system cannot reduce power consumption.

Further, when some trouble occurs 1n the multiplex com-
munication channel, 1t 1s necessary to correctly diagnose
whether this trouble 1s a continual problem such as the break-
ing and the maltfunction. A relatively long time 1s needed to
diagnose. Moreover, 11 the electronic control unit at the trans-
mission-side of multiplex communication 1s 1n a sleep state,
the electronic control unit at the reception side of multiplex
communication should distinguish whether a signal unreceiv-
able state lasts for a time-period equal to or longer than a
predetermined time. It takes time to obtain a diagnostic result.
Thus, when a trouble actually occurs, a time-lag since then to
the succession of control by changing the multiplex commu-
nication channel to the backup channel 1s generated by the
influence of the delay of diagnosis processing. That is,
although the backup channel exists, sometimes, the speed of
a response since a driver presses a brake pedal until each stop
lamp 1s actually turned on 1s low.

The present mvention 1s accomplished according to the
above circumstances. A non-limited object of the present
invention 1s to provide an in-vehicle load control system
capable ol reducing consumed electric-power of an electronic
control unit and suppressing the reduction of aresponse speed
ol an operation of a load to an input signal.

In order to achieve the above object, an n-vehicle load
control system according to the present invention has some
aspects 1n the following configurations (1) to (4).

(1) An 1n-vehicle load control system configured to control-
lably drive one or more loads on a vehicle according to an
input signal output by an operating switch or a sensor on
the vehicle, the mn-vehicle load control system including:
a first electronic control portion configured to perform

signal processing based on the input signal;

a second electronic control portion configured to control-
lably drive the load;



US 9,381,923 B2

3

a multiplex communication portion configured to enable
multiplex communication of mformation between the first
clectronic control portion and the second electronic control
portion; and

a backup signal channel independent of a signal channel
through which a signal 1s transmitted in the multiplex com-
munication portion, and configured to mnput the input signal to
the second electronic control portion, wherein

the second electronic control portion 1s configured to refer
to a state of an 1gnition signal of the vehicle; and

the second electronic control portion recerves a first control
signal via the signal channel 1n the multiplex communication
portion and a second control signal via the backup signal
channel, and controllably drives the load by preferentially
treating the first control signal when the 1gnition signal 1s on
and by preferentially treating the second control signal when
the 1gnition signal 1s off.

(2) The 1in-vehicle load control system according to the con-
figuration (1), wherein

the operating switch includes a stop lamp switch config-
ured to operate 1n response to pressing of a brake pedal of the
vehicle, and

the load includes a stop lamp configured to be turned on 1n
response to the pressing of the brake pedal of the vehicle.
(3) The 1mn-vehicle load control system according to the con-

figuration (2), wherein

the first electronic control portion includes a microcom-
puter capable of being brought into a sleep state in which
power consumption 1s reduced when a predetermined condi-
tion 1s met.

(4) The m-vehicle load control system according to the con-
figuration (3), wherein

the microcomputer of the first electronic control portion 1s
brought 1nto the sleep state when the 1gnition signal 1s off.

According to the in-vehicle load control system having the
above configuration (1), the second control signal is prefer-
entially treated when the ignition signal 1s off. Thus, 1t 1s
unnecessary to transmit the first control signal going through
the signal channel of the multiplex communication portion.
At that time, the consumed electric-power of the {first elec-
tronic control portion can be suppressed. In addition, the
second electronic control portion can process the second con-
trol signal without diagnosing the first control signal going
through the signal channel of the multiplex communication
portion. Thus, the reduction of the response speed can be
suppressed. Further, the first control signal 1s preferentially
treated when the 1gnition signal 1s on. Thus, a special opera-
tion such as the automatic blinking of the stop lamps can be
performed.

According to the in-vehicle load control system having the
above configuration (2), each stop lamp can be controlled,
based on a signal from the associated stop lamp switch. The
stop lamps are very important when the vehicle 1s driven.
Even when the 1gnition signal 1s off, each stop lamp can surely
be turned on. In addition, the reduction of the response speed
can be suppressed.

According to the in-vehicle load control system having the
above configuration (3), €.g., when the 1gnition signal 1s off,
an operation of transmitting a signal through the signal chan-
nel of the multiplex communication portion can be omitted.
Thus, the power consumption can be reduced by bringing the
microcomputer into a sleep state.

According to the in-vehicle load control system having the
above configuration (4), when the 1gnition signal 1s off, the
microcomputer of the first electronic control portion 1s
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brought into a sleep state. Thus, the electric-power consump-
tion can be reduced when the electric-generator on the vehicle
does not operate.

In accordance with the in-vehicle load control system
according to the present invention, the electric-power con-
sumption of the electronic control unit can be reduced. In
addition, the reduction of the response speed of an operation
ol the load to an input signal can be suppressed. Accordingly,
a function useful 1n controlling the load such as the stop lamp
can be provided.

In the foregoing description, the present invention has
briefly been described. However, details of the present inven-
tion will be turther clarified by reading thorough the follow-
ing description ol embodiments with reference to the accom-
panying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings:

FIG. 1 1s a block diagram illustrating a configuration
example of an in-vehicle load control system according to an
embodiment of the present invention;

FIG. 2 1s a flowchart illustrating a major operation of an
in-vehicle electronic control unit (ECU2) of the in-vehicle
load control system according to the embodiment of the
present invention; and

FIG. 3 1s a schematic diagram 1llustrating a list that shows
a correspondence relationship between the input signals to
and the outputs from the in-vehicle electronic control unit
(ECU2) of the in-vehicle load control system according to the
embodiment of the present invention.

L1

DETAILED DESCRIPTION OF TH.
EXEMPLARY EMBODIMENTS

Heremnaftter, a practical embodiment of an in-vehicle load
control system according to the present invention 1s described
with reference to the accompanying-drawings.
<System Configuration Example>
<Description of Entire System™>

FIG. 1 1llustrates a configuration example of an in-vehicle
control system 100 according to the present embodiment.

The 1n-vehicle load control system 100 1llustrated 1n FIG.
1 1includes an 1in-vehicle electronic control unit (ECU1) 10,
and an 1-vehicle electronic control unit (ECU2) 20 as major
components. Reasons for using plural in-vehicle electronic
control units are not only the intention of causing the 1n-
vehicle electronic control units to share functions, but the
intention of reducing the weight of the wire harness WH, and
the number of electric wires configuring the wire harness
WH.

In the in-vehicle load control system 100 illustrated in FIG.
1, the in-vehicle electronic control unit (ECU1) 10 1s placed
around a driver’s seat at a vehicle body front portion. That 1s,
the 1n-vehicle electronic control unit (ECU1) 10 can be uti-
lized for processing signals from various switches located
near the driver’s seat and controlling various loads located
near there.

Further, the in-vehicle electronic control unit (ECU2) 20 1s
placed at a vehicle body rear portion. That 1s, the in-vehicle
clectronic control unit (ECU2) 20 can be utilized for control-
ling various loads such as the stop lamps, the tail lamps, and
the winker lamps placed at a vehicle rear portion, and pro-
cessing signals output by various sensors.

Accordingly, the in-vehicle electronic control units (ECU1
and ECU2) 10 and 20 are away from each other by a distance
of about several meters. As illustrated in FIG. 1, the in-vehicle
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clectronic control units (ECU1 and ECU2) 10 and 20 are
connected to each other via the wire harness WH.

The wire harness WH 1illustrated 1n FIG. 1 includes signal
lines W1 and W2, and a local area network (LAN) cable W3.
Multiplex communication 1s performed between the n-ve-
hicle electronic control units (ECU1 and ECU2) 10 and 20 to

transmit various information. In this multiplex communica-
tion, a channel configured by the LAN cable W3 1s utilized.
That 1s, various types of information are transmitted using
multiplex communication. Consequently, the number of elec-
tric wires configuring the wire harness WH can be decreased,
and the weight of the wire harness WH can be reduced.

Especially, if the distance between the in-vehicle electronic
control units (ECU1 and ECU2) 10 and 20 1s large, the weight

of the wire harness WH can eflectively be reduced.

In the 1m-vehicle electronic control unit 100 1llustrated in
FIG. 1, a case 1s assumed, in which a stop lamp 30 serving as
a major control target load 1s controlled, based on an 1nput
signal from a stop lamp switch SW1. The stop lamp switch
SW1 1s a switch configured such that the on/off state of
clectric contacts 1s changed in response to the pressing of the
brake pedal. That 1s, when the brake pedal 1s not pressed, the
switch SW1 1s off. If the brake pedal 1s pressed by an amount
that 1s equal to or more than a predetermined value, the switch
SW1 1s on.

The stop lamp switch SW1 1s located near the driver’s seat.
Thus, the stop lamp switch SW1 1s connected to the in-vehicle
clectronic control unit (ECU1) 10 placed at a position close to
the switch SW1. Moreover, the 1gnition (IG) switch SW2
located near the driver’s seat 1s also connected to the 1n-
vehicle electronic control unit (ECU1) 10. For example, the
ignition switch SW2 1s on when an engine runs, whereas the
ignition switch SW2 is oif when the engine stops. In addition,
when the engine stops, the electric-generator also runs.

Signals from the stop lamp switch SW1 and the 1gnition
switch SW2 can also transmit information via the LAN cable
W3 to the m-vehicle electronic control unit (ECU2) 20 uti-
lizing the multiplex communication function of the in-vehicle
clectronic control unit (ECU1) 10. However, the signals from
the switches SW1 and SW2 are very important and thus need
the backup signal channel. Thus, as illustrated 1n FIG. 1, the
stop lamp switch SW1 and the 1gnition switch SW2 are con-
nected to mput to the 1n-vehicle electronic unit (ECU2) 20 via
the signal lines W2 and W1, respectively.
<Description of In-vehicle Electronic Unit (ECU1) 10>

The in-vehicle electronic unit (ECU?) 10 illustrated in FIG.
1 includes a microcomputer (central processing unit (CPU))
11, input mterfaces (I’Fs) 12 and 13, and a multiplex signal
interface 14.

The microcomputer 11 implements functions needed to
control the in-vehicle electronic control unit (ECU1) 10, by
running a program preliminarily built 1n the microcomputer
11. The mnput interface (I/F) 12 gives the microcomputer 11
an electric signal output by the stop lamp switch SW1 after
shaping or converting the electric signal into a signal suitable
for processing performed by the microcomputer 11. The input
interface 13 gives the microcomputer 11 an electric signal
output by the ignition switch SW2 after shaping or converting
the electric signal 1into a signal suitable for the processing
performed by the microcomputer 11.

The multiplex signal interface 14 provides a communica-
tion function for multiplexing plural types of signals and
information and transmitting the multiplexed signals and
information. More specifically, the multiplex signal interface
14 performs data communication control that meets the stan-
dards of an 1n-vehicle LAN. The multiplex signal interface 14
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6

1s electrically connected to the 1in-vehicle electronic control
umt (ECU2) 20 via the LAN cable W3.

<Description of In-vehicle Electronic Control Unit (ECU2)
20>

The 1n-vehicle electronic control unit (ECU2) 20 1llus-
trated 1n FI1G. 1 includes a microcomputer 21, input interfaces
(I'F) 22 and 24, a multiplex signal interface 23, and a switch-
ing device 25.

The microcomputer 21 implements functions needed to
control the in-vehicle electronic control unit (ECU2) 20, by
running a program preliminarily built 1n the microcomputer
21. The input 1nterface (I/F) 22 gives the microcomputer 21
an electric signal output by the ignition switch SW2 after
shaping or converting the electric signal 1nto a signal suitable
for processing performed by the microcomputer 21. The input
interface 24 inputs an electric signal output by the stop lamp
switch SW1 wvia the signal line W2, and after shaping or
converting the electric signal into a signal suitable for the
processing performed by the microcomputer 21 give a shaped
or converted electric signal to the microcomputer 21.

The multiplex signal interface 23 provides a communica-
tion function for multiplexing plural types of signals and
information and transmitting the multiplexed signals and
information. More specifically, the multiplex signal interface
23 performs data communication control that meets the stan-
dards of an in-vehicle LAN. The multiplex signal interface 23
1s electrically connected to the 1n-vehicle electronic control
umt (ECU1) 10 via the LAN cable W3. The microcomputer
21 switches the on/oif of the switching device 25, based on a
control signal received via the multiplex signal interface 23
from the in-vehicle electronic control unit (ECU1) 10. Con-
sequently, the microcomputer 21 controllably drives the stop
lamp 30.

The switching device 25 1s configured by a metal-oxide
semiconductor (MOS) type transistor (field effect transistor
(FE'T)). The switching device 25 can switch the on/oif of the
energization of a load according to a signal output by the
microcomputer 21.

In the example illustrated 1n FI1G. 1, the switching device
235 1s connected to a power-supply line (e.g., a +12-volts (V)
line) 31 at one terminal thereof and to one terminal of the stop
lamp 30 at the other terminal thereof. The other terminal of
the stop lamp 30 1s connected to a grounding line 32. Accord-
ingly, when the switching device 25 1s on (1.e., 1n an electri-
cally-conductive state), electric-current flows from the
power-supply line 31 to the grounding line 32 via the switch-
ing device 25 and the stop lamp 30. Thus, the stop lamp 30 i1s
turned on. Further, when the switching device 25 1s off, no
clectric-current tlows into the stop lamp 30. Thus, the stop
lamp 30 1s 1n a turn-oif state.
<Operation of In-vehicle Load Control System 100>
<Operation of In-vehicle Electronic Control Unit (ECU1)
10>
The 1n-vehicle electronic control unit (ECU1) 10 included
in the in-vehicle load control system 100 illustrated 1n FIG. 1
can perform various control-operations on various types of
devices on the vehicle. The in-vehicle electronic control unit
(ECU1) 10 according to this embodiment processes signals
from the stop switch SW1 and the igmition switch SW2 and
outputs control signals to the in-vehicle electronic control
unmt (ECU2) 20. Apparently, the in-vehicle electronic control
unit (ECU1) 10 can monitor outputs of switches and sensors
other than the switches SW1 and SW2, and output signals to
a control unit other than the in-vehicle electronic control unit
(ECU2) 20. When processing signals from the stop lamp
switch SW1 and the 1ignition switch SW2, the microcomputer
11 of the 1n-vehicle electronic control unit (ECU1) 10 moni-
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tors signals from the stop lamp switch SW1 and the 1gnition
switch SW2 and perceives the situation of an own vehicle.

On the other hand, the in-vehicle electronic control unit
(ECU2) 20 receives control signals from the in-vehicle elec-
tronic control unit (ECU1) 10 via the multiplex communica-
tion channel. Thus, the in-vehicle electronic control unit
(ECU2) 20 controllably drives the stop lamp 30.

More specifically, the in-vehicle electronic control unit
(ECU1) 10 1dentifies at least a turn-oif request C1, a turn-on
request C2, and a blink request C3, based on the state of a
signal output by the stop lamp switch SW1. That 1s, if the
signal from the switch SW1 1s on 1n a state in which a special
condition preliminarily determined 1s met, the in-vehicle
clectronic control unit (ECU1) 10 1dentifies this signal as a
blink request C3. If the signal from the switch SW1i1sonin a
state other than the state corresponding to the blink request
C3, the in-vehicle electronic control unit (ECU1) 10 1dentifies
this signal as a turn-on request C2. If the signal from the
switch SW1 1s off 1n a state other than the state corresponding
to the blink request C3, the 1in-vehicle electronic control unit
(ECU1) 10 identifies this signal as a turn-off request C1.

Then, the microcomputer 11 of the in-vehicle electronic
control unit (ECU1) 10 sends to the in-vehicle electronic
control umit (ECU2) 20 information which corresponds to one
of the turn-oif request C1, the turn-on request C2, and the
blink request C3 and represents the latest state, by multiplex
communication utilizing the multiplex signal interface 14,
¢.g., periodically or when change of the state 1s detected.

Further, 1n the in-vehicle electronic control unit (ECU1) 10
according to this embodiment, the microcomputer 11 moni-
tors the state of the 1gnition switch SW2. When the micro-
computer 11 detects that the state of the switch SW2 1s
changed into an 1gnition-oif state, the microcomputer 11 1s
automatically brought into a sleep state. When the microcom-
puter 11 1s 1n the sleep state, an operation of the microcom-
puter 11 almost stops. Thus, the power consumption of the
microcomputer 11 i1s very small. Further, 1f the state of the
switch SW2 1s changed into an 1gnition-on, the microcom-
puter 11 performs a wake-up, so that the state of the micro-
computer 11 returns to a normal operation from the sleep
state.
<Operation of In-vehicle Electronic Control Unit (ECU2)
20>

FIG. 2 1llustrates a major operation of the in-vehicle elec-
tronic control unit (ECU2). Further, FIG. 3 illustrates a list
showing the correspondence relation between the input signal
to and the output of the in-vehicle electronic control umt
(ECU2). That 1s, the microcomputer 21 of the in-vehicle
clectronic control unit (ECU2) 20 performs a process 1llus-
trated 1n FIG. 2. Thus, a function meeting the specification of
an operation 1llustrated 1n FIG. 3 can be implemented. The
process 1llustrated in FIG. 2 1s described herematter.

In step S11, the microcomputer 21 reads the state of a
signal input from each of the switches (SW1 and SW2) by
referring to the outputs of the mput interfaces 22 and 24.

In step S12, the microcomputer 21 causes a predetermined
memory to temporarily store information recetved as a mul-
tiplex signal by the multiplex signal interface 23 from the
in-vehicle electronic control unit (ECU1) 10.

In step S13, the microcomputer 21 distinguishes the on-
state and the off-state of the signal from the 1gnition switch
SW2, among the signals read 1n step S11. If the signal from
the 1gnition switch SW2 1s on, the process proceeds to step
S17. 11 the signal from the 1gnition switch SW2 1s off, the
process proceeds to step S14.

In step S14, the microcomputer 21 distinguishes the on-
state and the off-state of the signal output by the stop lamp
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switch SW1, among the signals read 1n step S11. If the signal
from the stop lamp switch SW1 is on, the process proceeds to
step S16. If the signal from the stop lamp switch SW1 1s off,
the process proceeds to step S15.

In step S135, the microcomputer 21 controls the switching
device 25 to be off thereby to change the state of the stop lamp
30 1nto a turn-oif state. That 1s, 1n the case where the 1gnition-
switch 1s off, 1 the signal from the stop lamp switch SW1 1s
off, the microcomputer 21 immediately turns off the stop
lamp 30. An operation in this case has no relation to the
multiplex signal recerved 1n step S12. Thus, diagnosis pro-
cessing on the multiplex signal 1s not performed.

In step S16, the microcomputer 21 controls the switching
device 25 to be on thereby to change the state of the stop lamp
30 into a turn-on state. That 1s, 1n the case where the 1gnition-
switch 1s off, 1f the signal from the stop lamp switch SW1 1s
on (1.e., corresponds to a state 1n which the brake pedal 1s
pressed), the microcomputer 21 immediately turns on the stop
lamp 30. An operation in this case has no relation to the
multiplex signal recerved 1n step S12. Thus, diagnosis pro-
cessing on the multiplex signal 1s not performed.

In step S17, the microcomputer 21 performs diagnosis on a
multiplex communication operation of the multiplex signal
interface 23. That 1s, diagnosis 1s performed to check whether
the content of the multiplex signal received 1n step S12 1s
reliable. For example, 1t 1s checked whether the communica-
tion between the multiplex signal interface 23 and the coun-
terpart multiplex signal interface 14 1s lost for a predeter-
mined time or longer. It 1s also checked whether the recerved
data includes abnormal data. In addition, it 1s checked
whether a communication error occurs. Theretfore, a certain
amount of time 1s necessary for the diagnosis processing n
step S17. It 1s mnevitable that a certain delay occurs since the
multiplex signal 1s recerved 1n step S12 until the process
proceeds to step S18.

In step S18, the microcomputer 21 distinguishes a result of
the diagnosis in step S17. If there 1s commumnication abnor-
mality, the process proceeds to step S23. If there 1s no com-
munication abnormality, the process proceeds to step S19.

In step S19, the microcomputer 21 discriminates the con-
tents of instructions relating to the control of the stop lamp 30
in information included by the multiplex signal received 1n
step S12. That1s, in step S19, the microcomputer 21 identifies
which of the turn-off request C1, the turn-on request C2, and
the blink request C3 illustrated in FI1G. 3 1srecerved last. If the
turn-oif request C1 1s recerved last, the process proceeds to
step S20. ITthe turn-on request C2 1s recerved last, the process
proceeds to step S21. It the blink request C3 1s recerved last,
the process proceeds to step S22.

In step S20, the microcomputer 21 controls the switching
device 25 to oif to thereby change the state of the stop lamp 30
into a turn-oif state. That 1s, 1 the case where the 1gnition-
switch 1s on, and where there 1s no abnormality 1n a result of
diagnosis on the multiplex communication, the microcom-
puter 21 turns oif the stop lamp 30 according to the content of
the recerved multiplex signal when the stop lamp switch SW1
1s oif.

In step S21, the microcomputer 21 controls the switching
device 25 to on to thereby change the state of the stop lamp 30
into a turn-on state. That 1s, in the case where the 1gnition-
switch 1s on, and where there 1s no abnormality 1n a result of
diagnosis on the multiplex communication, the microcom-
puter 21 turns on the stop lamp 30 according to the content of
the recetved multiplex signal when the stop lamp switch SW1
1S on.

In step S22, the microcomputer 21 controls the stop lamp
30 to a blink state by periodically repeating the on and off of




US 9,381,923 B2

9

a control signal to be given to the switching device 25. That 1s,
in the case where the 1gnition-switch 1s on, and where there 1s
no abnormality 1n a result of diagnosis on multiplex commu-
nication, if the blink request C3 1s sent from the 1n-vehicle
clectronic control unit (ECU2) 20, the microcomputer 21
blinks the stop lamp 30 according to the blink request C3
represented by the received multiplex signal.

In step S23, the microcomputer 21 distinguishes the on-
state and the ofl-state of the signal from the stop lamp switch
SW1, among the signals read 1n step S11. If the signal from
the stop lamp switch SW1 1s on, the process proceeds to step
S25. It the signal from the stop lamp switch SW1 1s off, the
process proceeds to step S24.

In step S24, the microcomputer 21 controls the switching
device 25 to off thereby to change the state of the stop lamp 30
into a turn-oil state. That 1s, 1n the case where the 1gnition-
switch 1s on, and where abnormality of multiplex communi-
cationis detected, a signal input to the input interface 24 of the
in-vehicle electronic control umit (ECU2) 20 directly from the
backup channel 1s preferentially treated. If the signal from the
stop lamp switch SW1 is off, the microcomputer 21 turns off
the stop lamp 30.

In step S25, the microcomputer 21 controls the switching
device 25 to on thereby to change the state of the stop lamp 30
into a turn-on state. That 1s, in the case where the 1gnition-
switch 1s on, and where abnormality of multiplex communi-
cation s detected, a signal input to the input interface 24 of the
in-vehicle electronic control umit (ECU2) 20 directly from the
backup channel 1s preferentially treated. 11 the signal from the
stop lamp switch SW1 1s on (1.¢., corresponds to a state 1n
which the brake pedal 1s pressed), the microcomputer 21 turns
on the stop lamp 30.

<Summary of Operation of In-vehicle Load Control System
100>

<If Switch SW2 Is Off>

That 1s, as the content i1llustrated in FIG. 3 indicates, 1f the
signal from the 1gnition switch SW2 1s off, the in-vehicle
clectronic control unit (ECU2) 20 preferentially treats a sig-
nal from the switch SW1, which 1s input directly to the input
interface 24. The in-vehicle electronic control unit (ECU2) 20
controls the turn-on/turn-oit of the stop lamp 30 according to
this signal. The control-operation in this case does not involve
diagnosis processing on multiplex communication. Thus, the
stop lamp 30 can be controlled without generating a delay.

Further, 1n this case, the in-vehicle electronic control unit
(ECU2) 20 preferentially treats a signal from the switch SW1,
which 1s mput directly to the umt 20. Thus, the in-vehicle
clectronic control unit (ECU1) 10 needs neither to transmit a
signal from the switch SW1 through multiplex communica-
tion nor to monitor signals from the switch SW1. Thus, 11 the
in-vehicle electronic control unit (ECU1) 10 1s brought into a
sleep state when the 1gnition-switch 1s off, there 1s no obstacle
to an operation of the entire system. Accordingly, the micro-
computer 11 1s brought into a sleep state, so that the power
consumption can be reduced.
<If Switch SW2 Is On>

As the content illustrated 1n FIG. 3 indicates, 11 the signal
from the 1gnition switch SW2 1s on, the in-vehicle electronic
control unit (ECU2) 20 preferentially treats a signal recerved
through multiplex communication 1n comparison with a sig-
nal 1mput directly to the mput interface 24 from the switch
SW1. The in-vehicle electronic control unit (ECU2) 20 con-
trols the turn-on/turn-oif and the blinking of the stop lamp 30
according to the signal recerved through multiplex commu-
nication. Thus, 1f the 1gnition-switch 1s on, a special function,
such as the blinking of the stop lamp 30, can be implemented.
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When the signal received through multiplex communica-
tion 1s preferentially treated, the control-operation involves
diagnosis processing on multiplex communication. Thus,
there 1s a possibility of occurrence of a certain delay of the
control-operation. However, when the signal from the 1gni-
tion switch SW2 1s on, there 1s a high possibility that the
clectric-generator of the vehicle runs. Thus, the mn-vehicle
clectronic control unit (ECU1) 10 does not need to be brought
into a sleep state. The multiplex communication can be main-
tained 1n an appropriate state by always monitoring the state
thereolf. A time needed for diagnosis processing on multiplex
communication (in step S17) can be reduced.
<Possibility of Modification>

According to the above embodiment, the stop lamp 30
serving as a load 1s controlled according to a signal from the
stop lamp switch SW1 that operates 1n association with the
pressing state of the brake pedal. However, the in-vehicle load
control system 100 can be utilized for controlling various
types of loads other than the stop lamp 30. Moreover, 1t 1s
considered that signals output by various types of switches
and sensors other than the signals from the stop lamp switch
SW1 are utilized. For example, the following combinations
can be cited.

An 1n-vehicle load control system 100 that controls the
driving of a vehicle interior 1lluminating lamp (equivalent to
a load), based on a signal from a sensor (corresponding to the
switch SW1) for detecting the opening/closing of each door
of a vehicle.

An 1n-vehicle load control system 100 that controls the
driving of a motor (equivalent to a load) for causing a window
of a vehicle to slide vertically, based on a signal from a switch
(corresponding to the switch SW1) for operating the opening/
closing of the window of the vehicle.

An 1n-vehicle load control system 100 that controls the
driving of a motor (equivalent to a load) for laterally moving
cach wiper (equivalent to a load), based on a signal from an
operating lever(corresponding to the switch SW1) for driving
the wiper of a vehicle.

The 1in-vehicle load control system 100 illustrated in FIG.
1 1s assumed to be configured such that the in-vehicle elec-
tronic control unit (ECU1) 10 1s placed near the driver’s seat,
and that the 1n-vehicle electronic control unit (ECU2) 20 1s
placed at a vehicle rear portion. However, the positional rela-
tion therebetween can be altered, if necessary. For example,
one of the in-vehicle electronic control units may be placed 1in
a vehicle door, while the other 1in-vehicle electronic control
unit may be placed in an engine room.

Hereinafter, features of the above embodiment of the 1n-
vehicle load control system according to the present invention
are listed 1n the following sections [1] to [4] by briefly being
summarized.

[1] An in-vehicle load control system (100) configured to
controllably drive one or more loads (e.g., a stop lamp 30)
on a vehicle according to an input signal output by an
operating switch or a sensor (e.g., a stop lamp switch SW1)
on the vehicle, the in-vehicle load control system 1nclud-
ing:

a first electronic control portion (e.g., an ECU1 10) con-
figured to perform signal processing based on the mput
signal;

a second electronic control portion (e.g., an ECU2 20)
coniigured to controllably drive the load;

a multiplex commumnication portion (e.g., multiplex signal
interfaces 14, 23) configured to enable multiplex com-
munication ol information between the first electronic
control portion and the second electronic control por-
tion; and
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a backup signal channel (e.g., a signal line W2) indepen-
dent of a signal channel (e.g., a LAN cable W3) through
which a signal 1s transmitted 1n the multiplex communi-
cation portion, and configured to input the input signal to
the second electronic control portion, wherein

the second electronic control portion 1s configured to refer
to a state of an 1gnition signal of the vehicle; and

the second electronic control portion recerves a first control
signal via the signal channel in the multiplex communi-
cation portion and a second control signal via the backup
signal channel, and controllably drives the load by pret-
crentially treating the first control signal when the 1gni-
tion signal 1s on and by preferentially treating the second
control signal when the 1gnition signal 1s off.

[2] The 1n-vehicle load control system according to the con-
figuration [1], wherein

the operating switch includes a stop lamp switch config-
ured to operate in response to pressing of a brake pedal
of the vehicle, and

the load includes a stop lamp configured to be turned on 1n
response to the pressing of the brake pedal of the vehicle.

[3] The m-vehicle load control system according to the con-
figuration [2], wherein

the first electronic control portion includes a microcom-
puter (11) capable of being brought 1nto a sleep state in
which power consumption 1s reduced when a predeter-
mined condition 1s met.

[4] The 1n-vehicle load control system according to the con-
figuration [3], wherein

the microcomputer of the first electronic control portion 1s

brought 1nto the sleep state when the 1gnition signal 1s
off.

What 1s claimed 1s:

1. An 1n-vehicle load control system configured to control-
lably drive one or more loads on a vehicle according to an
input signal output by an operating switch or a sensor on the
vehicle, the in-vehicle load control system comprising:

a lirst electronic control portion configured to perform

signal processing based on the input signal;
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a second electronic control portion configured to control-
lably drive the load;

a multiplex communication portion configured to enable
multiplex communication of information between the
first electronic control portion and the second electronic

control portion; and
a backup signal channel independent of a signal channel
through which a signal 1s transmitted in the multiplex
communication portion, and configured to input the
iput signal to the second electronic control portion,
wherein
the second electronic control portion 1s configured to refer
to a state of an 1gnition signal of the vehicle; and
the second electronic control portionrecerves a first control
signal via the signal channel in the multiplex communi-
cation portion and a second control signal via the backup
signal channel, and controllably drives the load by treat-
ing the first control signal when the 1gnition signal 1s on
and by treating the second control signal when the 1gni-
tion signal 1s off.
2. The 1in-vehicle load control system according to claim 1,
wherein
the operating switch includes a stop lamp switch config-
ured to operate 1n response to pressing of a brake pedal
of the vehicle, and
the load includes a stop lamp configured to be turned on 1n
response to the pressing of the brake pedal of the vehicle.
3. The in-vehicle load control system according to claim 2,
wherein
the first electronic control portion includes a microcom-
puter that 1s brought into a sleep state in which power
consumption 1s reduced when a predetermined condi-
tion 1s met.
4. The 1n-vehicle load control system according to claim 3,
wherein
the microcomputer of the first electronic control portion 1s
brought into the sleep state when the 1gnition signal 1s

oft.
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